#21% H10M oo K LR Vol. 21 No. 10
2013 4 10 A Optics and Precision Engineering Oct. 2013

XEHS 1004-924X(2013)10-2502-06

REFESEMEBHAEEEXFRER

EHAREEE OE£.EHH.E2EE
(AF A% AEZ£K, £ 200092)

8 < O T R T 00 e ST O e ) W 5 I AR A A I e T T S T SR S U e A AR 1 S D' T e
o BT ORL LA S BRGS0 S O A A SR IR W AT T AR S AN e O e 2 M SE AR . TEAR A
4000 1) S AT S TR AR ML T R O 5 S 9 1Y B AR VIR S O A AN TR AR T B 0 1) S D L IR AT T EANTZ
A1 56 AR o SR 45 R R I - 00 2 A% 55 L0 17 WO D6 38 ik 22 1R A7 7 T 9 O R BOR AR U B A S R BOR T 0. 98541
T IS 0 B DR/ A R A B B 63 R 2 S W B B K BRI &R (LR IR % 6 RN R B R/ . SR 9 & T )
TS e ik S T 55 55 T LA Y 4 3 TN ek R 3 T HE ARAE

X O OREAMNENERE A M AR LR RRE R

FESES: TG XEkARIZED : A doi: 10. 3788/0OPE. 20132110. 2502

Experiments on relationship between droplet radius and
its lateral scattering luminous flux
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Abstract: To develop a method based on the lateral scattering luminous flux to measure spray droplet
diameter distribution, a uniform diameter single droplet stream generator and a measuring equipment
for lateral scattering luminous flux were constructed. On the basis of the scattering theory, the rela-
tionship between the droplet radius and its lateral scattering luminous flux was researched by using the
uniform diameter single droplet stream generator. The lateral scattering luminous fluxes of two differ-
ent liquids, water and 0 # diesel, were measured under different droplet diameters by a digital camera
from different lateral scattering angles, and the relationship between them was analyzed. The experi-
mental results show that a quadratic function relationship exists between the droplet radius and its lat-
eral scattering luminous flux, and the correlation coefficient is greater than 0. 98. Furthermore, the
lateral scattering angle and the type of the liquid do not change this quadratic function relationship,
but they will affect the coefficient of the quadratic function. It provides an important basis for the

measurement of spray droplet diameter distribution.
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Fig. 1 Sketch map of light reflection and refraction

through large droplet
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Fig. 2 Sketch of uniform diameter single droplet

stream generator
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(a) Measurement setups
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Fig. 3 Sketch of scattering flux measurement
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Fig. 4  Pixel calibration and measurement of space

between droplets
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Fig. 5 Relationship between radius and its lateral

scattering luminous flux of water droplet
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Fig. 6  Relationship between radius and its lateral

scattering luminous flux of 0 # diesel droplet
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